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Disposition of Claims 

4) Kl Claim(s) 1-4,6-10,12,13,15-26,28 and 30-34 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 
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DETAILED ACTION 
Status of the Claims 

1. Amendment filed June 14, 2004 has been entered. Claims 19, 31 and 32 have been 
amended (claims 31 and 32 have been previously added after the Final Rejection dated 1/12/04). 
Claims 33 and 34 have been newly added. Claims 1-4, 6-10, 12, 13, 15-26, 28 and 30-34 are 
pending. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 3 1-34 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

The claims 31-34 recite an etch-to-deposition (E/D) ratio between about 0.0 and about 

-0.05. 

The specification described: E/D = (UBUC-BUC)AJBUC 

Where UBUC is deposition rate with no bias; and BUC is deposition rate with bias. 

It is well known that, in deposition without bias, no etching component is present and 
deposit with bias, there is an etching component involve. Therefore, under a same parameters 
the deposition rate of without bias (UBUC), e.g., no etch, is always larger than with bias (BUC), 
e.g., having material removed. 
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The negative E/D means BUC > UBUC. 

How can BUC be large than UBUC while there is an etching component involved ? 

In a another term, E is etching to remove material. This value always positive. D is 
depositing to add material. This value also positive. 
Therefore, E/D is always positive. 

3. Claims 1-4,6-10, 12, 13, 15-26, 28 and 30-34 are rejected under 35 U.S. C. 112, first 
paragraph, because the best mode contemplated by the inventor has not been disclosed. 
Evidence of concealment of the best mode is based upon Applicant admission in the Chen 
Declaration. 

Applicant admitted that: "the deposition rate with bias (BUC) may be larger than the 
deposition rate without bias (UBUC) in some regimes". 

However, these "regimes" have never been made public, neither in the Declaration nor in 
the specification. 

What are those regimes that BUC are larger than UBUC ? 

The ordinary skill in the art needs to know, since undue experimentation seem to be 
unavoidable. 

Public policy requires the Applicant in exchange for a Patent, all aspect of the invention 
must be disclosed, including the best mode. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-4, 6-10, 12, 15-26, 28 and 31-34 are rejected under 35 U.S.C. 102(e) as 
anticipated by Van Cleemput et al. (U.S. Patent No. 6,395,150). 

With respect to claim 1, Van Cleemput teaches method for filling a gap during integrated 
circuit fabrication as claimed including: 

providing a gas mixture comprised of silicon-containing and oxygen-containing 
components, wherein the oxygen-containing component is no more than 21% total concentration 
by volume of the gas mixture; and 

performing an HDP-CVD process using the gas mixture to fill the gap (510) with a 
dielectric (525) having a selected refractive index, wherein the ratio of the oxygen-containing 
component to the silicon-containing component is below about 1.2 to form the dielectric having 
a selected refractive index and to fill the gap without cusp formation. (See Figs. 5A-D). 

The dielectric material (525) of Van Cleemput is Si0 2 , thus, has a selected refractive 

index. 

With respect to "the oxygen-containing component is no more than 21% total 
concentration by volume of the gas mixture", the mole fraction of He (an inert component) is 
used in the mixture in the range of 15%-90%, thus, the claimed range oxygen-containing 
component of no more than 21% total concentration is fall within the remaining of the gas 
mixture. (See col. 3, 11. 40-45). 
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With respect to the ratio of the oxygen-containing component to the silicon-containing 
component is below about 1.2, the claimed ratio of 1.2 fall within the teaching value of Van 
Cleemput. (See Table 1). 

With respect to claim 19, Van Cleemput teaches method for filling a gap during 
integrated circuit fabrication as claimed including: 

providing a gas mixture comprised of silicon-containing and oxygen-containing 
components, wherein the oxygen-containing component is no more than 21% total concentration 
by volume of the gas mixture; and 

filling the gap (510) without cusp formation by using the gas mixture for simultaneous 
high density plasma chemical vapor deposition and sputter etching (HDP-CVD). (See Figs. 5A- 
D). 

With respect to the "no more than 21% total concentration", similar reasoning as that of 
claim 1 also applies here. 

With respect to claim 30, Van Cleemput teaches method for filling a gap during 
integrated circuit fabrication as claimed including: 

providing a gas mixture comprised of oxygen-containing and silicon-containing and 
components, wherein the gas mixture has a ratio of oxygen-containing component to silicon- 
containing component below about 21% total concentration by volume of the gas mixture; and 
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filling the gap (510) without cusp formation by using the gas mixture for simultaneous 
high density plasma chemical vapor deposition and sputter etching (HDP-CVD). (See Figs. 5A- 
D). 

With respect to the "below about 21% total concentration", similar reasoning as that of 
claim 1 also applies here. 

With respect to claim 34, as best understood by the examiner, Van Cleemput teaches 
method for filling a gap during integrated circuit fabrication as claimed including: 

providing a gas mixture comprised of silicon-containing and oxygen-containing 
components, wherein the gas mixture has a ratio of oxygen-containing component to silicon- 
containing component below about 1.3; and 

filling the gap (510) without cusp formation by using the gas mixture for simultaneous 
high density plasma chemical vapor deposition and sputter etching (HDP-CVD), wherein gap 
(510) is filled at an etch-to-deposition ratio. (See Figs. 5A-D). 

With respect to the ratio of oxygen-containing component to silicon-containing 
component, see Table 1 . 

With respect to claim 2, the silicon-containing components of Van Cleemput includes a 
concentration (no more than 18%) by volume of the gas mixture as claimed. 

With respect to claims 3, 6, 20 and 22, the silicon-containing and oxygen-containing 
components of Van Cleemput have the flow rates that include claimed range. 
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With respect to claims 4 and 21, the silicon-containing component of Van Cleemput 
comprises silane. 

With respect to claims 7 and 23, the oxygen-containing component of Van Cleemput 
comprises a O2. 

With respect to claims 8, 10, 24 and 26, the gas mixture of Van Cleemput is further 
includes an inert component, He. 

With respect to claims 9 and 25, the inert component of Van Cleemput has a flow rate 
(10-2000 seem) that includes the claimed range (305-358 seem). 

With respect to claims 12 and 28, the ratio of oxygen-containing component to silicon- 
containing component of Van Cleemput includes the claimed ranges. (See Table 1). 

With respect to claim 15, the dielectric (525) of Van Cleemput comprises silicon oxide. 

With respect to claim 16, the dielectric (525) of Van Cleemput is Si0 2 thus, inherently 
having a refractive index of 1 .46. 

With respect to claim 17, the process of Van Cleemput further comprises: providing a 
low frequency (LF) power source operable to form plasma from the gas mixture, the low 
frequency power source is providing power (1-10 kW) that includes the claimed range (4.2-5.0 
kW). 

With respect to claim 18, the process of Van Cleemput further comprises: providing a 
high frequency (HF) power source operable to bias the substrate, the high frequency power 
source is providing power (0.5-10 kW) that includes the claimed range (1.0-1.4 kW). 
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With respect to claims 31-33, as best understood by the examiner, the gap (510) of Van 
Cleemput is filled at an etch-to-deposition ratio. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Van Cleemput 
( 150. 

Van Cleemput teaches the gas mixture of Van Cleemput is at pressure below 10 mTorr, 
thus encompasses the claimed range (3.5-5.5 mTorr). (See col. 3, 11. 55-58). 

Response to Arguments 

6. The Declaration under Rule 1 . 132 has been considered, however, the Declaration is 
ineffective because it fails to provide evidence in which BUC may be larger than UBUC. At 
best, Chen Declaration concludes "Accordingly, under some conditions for low deposition rates 
and high aspect ratio gaps, the deposition rate with bias (BUC) may be larger than the deposition 
rate without bias (UBUC) and therefore the E/D ratio, as defined by the Applicant may be 
negative in some cases". 

7. Applicant's arguments with respect to claims 1,19 and 30 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 9 :00AM- 5 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




June 24, 2004 



